Background: Neighborhood parks play an important role in promoting physical activity. We examined the effect of activity area, condition, and presence of supporting features on number of park users and park-based physical activity levels. Methods: 37 parks and 154 activity areas within parks were assessed during summer 2008 for their features and park-based physical activity. Outcomes included any park use, number of park users, mean and total energy expenditure. Independent variables included type and condition of activity area, supporting features, size of activity area, gender, and day of week. Multilevel models controlled for clustering of observations at activity area and park levels. Results: Type of activity area was associated with number of park users, mean and total energy expenditure, with basketball courts having the highest number of users and total energy expenditure, and playgrounds having the highest mean energy expenditure. Condition of activity areas was positively associated with number of basketball court users and inversely associated with number of green space users and total green space energy expenditure. Various supporting features were both positively and negatively associated with each outcome. Conclusions: This study provides evidence regarding characteristics of parks that can contribute to achieving physical activity goals within recreational spaces.
Research on the relationship between the built environment and physical activity has been quickly evolving since the first calls to action to increase physical activity through environmental and policy approaches were made over a decade ago. [1] [2] [3] Public parks, which are available in most communities at low or no cost and offer a variety of opportunities for physical activity, 4, 5 have been of interest for their role in promoting physical activity. Research shows that park availability, proximity, and access are associated with overall levels of physical activity. [6] [7] [8] These studies are useful for establishing a link between park use and overall levels of physical activity, but they leave unanswered the question of exactly how parks contribute to physical activity during recreation experiences. In other words, what is it about the park setting and the opportunities they present that might contribute to physical activity?
Research is now emerging that describes park visitation and the physical activity that takes place within parks and what features correspond with them. Despite the potential for parks to increase physical activity, studies in Los Angeles, 9 Tampa, and Chicago 10 reported that between 50% and 70% of all park users were actually engaged in sedentary behavior on-site. Nonetheless, the amount of energy a person expends in a park can vary greatly, depending on individual characteristics, park characteristics, neighborhood characteristics, and even city characteristics. [9] [10] [11] If parks are to be used to promote physical activity, we need a better understanding of what specific features, beyond activity areas alone, are associated with increased or decreased park-based physical activity. It is also important to consider the condition of these features, such as surface quality or equipment deterioration, and the role of supporting features not expressly designed for physical activity. A number of researchers have purported that park maintenance and condition are critical in shaping visitation, and are particularly problematic for low-income urban communities. 12, 13 Moreover, supporting features, such as benches, drinking fountains, and restrooms, make park experiences more enjoyable across a broader spectrum of park visitors. 14 In fact, a conceptual model showing hypothesized links between park features and parkbased physical activity proposes 6 domains of relevant park characteristics: park features (including both areas designed for physical activity and areas containing supporting features), conditions, access, esthetics, safety, and policies. 15 There is currently a gap in the literature with respect to studies on the condition of park features, and few studies have examined the association between supporting park features and park-based physical activity. 10, 11 The objective of this study is to examine the effect of type of activity area, condition of activity area, and presence of supporting features on the number of park users and their park-based physical activity levels.
Methods

Sample
From approximately 190 neighborhood parks in New Orleans, 5 neighborhood parks from each of 8 planning districts were purposively selected to be representative of all New Orleans neighborhood parks. One park was eliminated shortly after data collection began due to security reasons. Thus, a total of 39 neighborhood parks were subdivided into 172 activity areas. These areas were assessed from June through August 2008, after parks began returning to pre-Katrina type usage. Four types of within-park activity areas were the focus of the study: basketball courts, sports fields, green spaces, and playgrounds. Of the 39 parks, 2 were excluded due to lack of visitors or because they did not contain any of the 4 activity areas of interest. Thus, within the 37 remaining parks, 154 activity areas comprised our final sample.
Unit of Analysis
The unit of analysis for this study is derived from observations rather than individuals. An observation consisted of a count of all people present within an activity area and the number engaged in sedentary, moderate, and vigorous physical activity, by gender. Observations were conducted 6 times per day at approximately 30-minute intervals over a 3-hour period. Observations for each area were then summed by gender for each day to form a "daily aggregated scan" (also referred to as a "scan"), comprising the unit of analysis for this study. Thus 2 to 4 days of daily aggregated scans were available for each activity area and gender. There were 922 scans collected in all.
Instruments
Park Features and Conditions. Park features and conditions, comprising the independent variables, were assessed using the Direct Observation component of the Bedimo-Rung Assessment Tools (BRAT-DO). 16 The BRAT-DO is a paper-and-pencil audit designed to be used by field observers who identify and evaluate characteristics of parks that may be associated with physical activity. 16 This study focused on assessing the type and condition of activity areas, as well as the availability of supporting features. Type of activity area included basketball courts, sports fields, green spaces, and playgrounds. Items relating to the condition of the activity area were assessed on a scale of 1 to 5 and then dichotomized into "poor" (rating = 1 to 2) and "good" (rating = 3 to 5) condition. Measures of condition were averages of the items relating to area-specific conditions. Supporting Features were measured as the presence or absence of the following amenities in the park: shelters, restrooms, drinking fountains, bike racks, benches, and picnic tables. Size of activity area, measured through GIS, gender of park users and day of week corresponding to the scan are also included in this analysis. More detailed information on the measures used can be found in Table 1 .
Park Visitation and Park-Based Physical Activity. The outcome variables of park use and park-based physical activity were measured using the System for Observing Play and Recreation in Communities (SOPARC). 17 SOPARC uses momentary time sampling techniques to obtain observational data on the number of individuals and their physical activity levels while in community environments. Periodic scans of individuals are made and documented within a predetermined setting. For this study, separate scans were conducted for males and females. During each scan of an activity area, counts of male or female park users present were noted, followed by counts of males or females engaged in sedentary (ie, lying down, sitting, or standing), moderate (ie, walking at a casual pace), or vigorous (ie, jogging, swinging) activity. Validation of these codes has been established in prior research. 18 Four outcome variables, taken from SOPARC, were identified for the study. Any park use is defined as the proportion of daily aggregated scans containing a count of 1 or more people during a 3-hour observation period. The number of park users is the total count of people observed in a daily aggregated scan where there was at least 1 person observed. Mean energy expenditure (mean EE) is the average estimated energy expenditure of each observed person in a daily aggregated scan where there was at least 1 person observed. It is calculated by assigning MET values of 1.5, 3, and 6 to persons counted as engaging in sedentary, moderate, or vigorous physical activity, respectively. 9, 19 Prior research has focused primarily on mean EE, 9-11 but total (3-hour) energy expenditure (total EE) is also relevant because it provides insights into how much a particular park area or supporting feature contributes to achieving physical activity goals within a recreational space. Total EE is defined as the total estimated energy expenditure over the 3-hour time period within scans where there was at least 1 person observed. It is measured as MET minutes for the 3-hour time period and is calculated by multiplying the mean energy expenditure for each scan (which represented a 30-minute time period) by the observed number of park users by 30 minutes. The mean EE can be viewed as the average person's individual energy output within the activity area, while the total EE is a representation of an area's energy expenditure output. The study protocol 
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Data Collection
Data collection occurred from June through August 2008. Fourteen data collectors completed 6 hours of classroom instruction on both SOPARC and BRAT-DO protocols, followed by 30 hours of supervised field training. Maps of each park were prepared for the data collectors' use and included an aerial photograph of the park overlaid with park and activity area boundaries and major landmarks. The physical characteristics of each park and activity area were assessed using the BRAT-DO once during the data collection period. A pair of observers walked the park area, jointly evaluated the relevant features, and came to consensus on their ratings. Park-based physical activity was assessed using SOPARC between 4 PM and 7 PM on Monday through Thursday; each park was assessed 2 to 4 times on days chosen at random over the data collection period. Weekdays were selected to be congruent with an earlier study, and the 4 PM to 7 PM time period was selected as the time of day most likely to receive use. 9
Quality Assurance
Reliability and validity have been previously assessed on both instruments. 16, 17 Interrater reliability for the current study was assessed on approximately 20% of all observations, for which a second data collector conducted simultaneous observations. For the BRAT-DO, 2 to 21 pairs of observations were assessed, depending on which activity areas were available. We achieved 100% agreement on 8 of 14 items, more than 90% agreement on 2 items, and more than 80% agreement on 2 items. Two items achieved 60% and 67% agreement. For the 4 items that achieved less than 90% agreement, the differences were found to be in distinctions between the "poor" and "neutral" categories. For SOPARC, we considered only observations where at least 1 person was present. Of 1167 observations, 310 (26.6%) were simultaneously assessed by a second data collector. We computed simple correlation coefficients separately for males and females by physical activity level; these ranged from 0.84 to 1.00.
Analysis
Descriptive statistics of the parks and activity areas were calculated, followed by descriptive statistics of each study outcome. Exploratory analyses (not shown) revealed day of week and gender to be significantly related to at least 1 of the outcomes; therefore, all analyses controlled for these variables. Multilevel (mixed model) analyses were used to analyze the relationship between activity area characteristics and outcomes. 20 In contrast to other analytic choices, multilevel models are able to properly control for the nonindependence (clustering) of observations at the activity area or park level and also account for the number of observations entering into each activity area-level mean. 21 Generalized linear mixed models were used to model presence of any park users and park user counts (GLIMMIX procedure in SAS v. 9.1, binomial and Poisson distributions, respectively), and linear mixed models (MIXED procedure in SAS v. 9.1) were used to model mean EE and (log-transformed) total EE. Activity area (nested within park) and park were included as random effects in the 3-level models. Three separate analyses were conducted. The first explored the effect of type of activity area on each outcome, controlling for day of week, gender, size, and condition of activity area, and presence of any supporting features. The second analysis explored the effect of condition of activity area on each outcome, stratified by activity area type, and controlling for day of week, gender, size of activity area, and presence of any supporting features. The third analysis explored the effect of each supporting feature on each outcome, controlling for day of week, gender, type, size, and condition of activity area. For all analyses, least-squares means are presented. For the comparisons between activity area type least-squares means (first analysis), a Tukey adjustment was used to adjust for multiple comparisons.
Results
The average size of the 37 neighborhood parks was 2.9 acres (SD 2.37, range 0.2-8.6), and each park contained an average of 3 activity areas. The distribution of activity areas and supporting features are shown in Table 2 . Table 3 describes the characteristics of the activity areas within the parks. The average activity area size was 0.7 acres, ranging from 0.3 acres (playgrounds) to 1.1 acres (sports fields). About three-quarters of the activity areas were in good condition, though this ranged from 67% of basketball courts to 86% of sports fields. Table 4 shows unadjusted data on the 3 study outcomes. Out of 922 male-and female-specific daily aggregated scans, park users were observed in 45% of them. Among the 418 scans where park users were observed, the mean number of parks users observed was 17.3 (SD 32.5). Mean EE was 2.70 METS (SD 1.12), and total EE in the activity areas during a 3-hour time period was 1411 MET-minutes (SD 2761). Table 5 shows the adjusted effects of activity area type, condition, and supporting features on the probability of any park users present, number of park users, mean energy expenditure, and total energy expenditure. Type of activity area was significantly associated with the number of park users, mean energy expenditure, and total energy expenditure. Basketball courts had the highest mean number of park users (11.8 people), followed by sports fields (8.4), playgrounds (5.1), and green space (3.8) (overall P < .0004). Playgrounds had the highest mean EE (3.19 METs), followed by basketball courts (3.16), green space (2.58), and sports fields (2.09) (overall P < .0001). Basketball courts had the highest total EE (881.8 MET minutes per 3 hours), followed by playgrounds (431.9), sports fields (415.1), and green space (244.7) (overall P < .0001). The effect of activity area condition on each outcome by activity area is shown in the middle section of Table 5 . The condition of an activity area was not associated with the presence of any park users, but it was associated with number of park users and total EE. In scans of basketball courts in good condition, there were on average 8.9 users vs. 3.5 users in basketball courts in poor condition (P = .0334). However, green space in poor condition contained more users than green space in good condition (3.5 vs. 9.1, P = .0051). Total EE was similarly associated with poor condition in green space (513.6 METs in poor areas vs. 220.8 METs in good areas, P = .0205). Mean EE was not associated with condition in any activity area.
The effect of supporting features on each outcome after controlling for condition and type of activity area is shown in the bottom section of Table 5 . Controlling for type of activity area, park users were more likely to be present in those that contained shelters (P = .0025), drinking fountains (P = .0218), and benches (P = .0200). Furthermore, on average, more park users were observed in activity areas that contained drinking fountains (P = .0136). Mean energy expenditure was lower in activity areas that contained benches (P = .0305) and picnic tables (P = .0470), while total energy expenditure was higher in areas containing drinking fountains (P = .0264).
Discussion
Numerous studies have shown that park proximity is associated with increased levels of overall physical activity, 6-8 but less is known about specific park activity and support features and how these contribute to physical activity within parks. No other study to our knowledge has explored the relationship between park-based physical activity levels and condition of park areas. We started with the premise that park-based physical activity is an important component of overall physical activity. Being in a park is the first step in getting people to be more physically active there and, in fact, may be an important health outcome in and of itself. 15 Once people are in the park, attention could then be paid to what features, design S183 Table 4 Abbreviations: Mean EE, Mean Estimated Energy Expenditure; Total EE, Total (3-hr) Estimated Energy Expenditure; MET, ratio of working metabolic rate to standard resting metabolic rate. 3.26-8. 
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Abbreviations: Mean EE, Mean Estimated Energy Expenditure; Total EE, Total (3-hr) Estimated Energy Expenditure; MET, ratio of working metabolic rate to standard resting metabolic rate.
* P < .05; ** P < .001.
a Cell values are least-square means from multilevel models adjusted for gender of park user, day of week, size, and condition of activity area, and presence of any supporting features. Overall F tests significant at P < .001 for number of park users, mean EE, and total EE; activity area means with the same superscripts are not significantly different (Tukey's, P < .05).
b
Cell values are least-squares means from multilevel models adjusted for gender of park users, day of week, size and condition of activity area, and presence of supporting features.
c Cell values are least-squares means from multilevel models adjusted for gender of park user, day of week, type, size and condition of activity area. No basketball courts contained shelters or picnic tables, so basketball courts were excluded from the shelter and picnic table analyses.
characteristics and maintenance may be associated with higher levels of moderate to vigorous activity. This study explored correlates of the presence of any park users, the number of park users, their mean energy expenditure in the park, and the total energy expenditure of the park area. The distinction between mean and total energy expenditure is relevant to park planning and management objectives. Mean energy expenditure is an indicator that approaches park use from an individual perspective, emphasizing the promotion of individual behaviors (eg, visiting and being active in a park). Total energy expenditure, by contrast, is a measure that approaches park use from a community perspective. It is a function of both the number of people in an area and the level of physical activity engaged in by each person in the area. Similar levels of total EE can be achieved either by large numbers of people being less active or by smaller numbers of people being more active. Total EE recognizes the contribution of each situation similarly, although large numbers of people being very active would achieve the highest levels of total EE. From a community perspective of achieving overall population health goals, there may be just as much merit to getting higher numbers of people into a park as there is in increasing the park-based physical activity of just a few people in the park. This study found that the type of activity area was associated with number of park users, mean energy expenditure, and total energy expenditure. The highest numbers of park users were observed on basketball courts and sports fields, while the highest per-person energy expenditure was measured on playgrounds and basketball courts. Total energy expenditure was greatest on basketball courts, playgrounds, and sports fields, which by design attract large numbers of participants. Our results with respect to mean energy expenditure in activity areas are similar to those found by Floyd et al. 10 In Tampa they observed that basketball courts exhibited the highest mean energy expenditure, followed by playgrounds, open spaces, and baseball fields, and in Chicago, they found that basketball courts, playgrounds and soccer fields had significantly higher mean energy expenditure than baseball fields. 10 Some of the differences between their results and our study may be attributable to the time of day, day of week, and time of year in which the data were collected. Table 6 summarizes how mean EE and number of park users compare with each other in our data. Green space attracted fewer people who were less active, while basketball courts attracted many people who were very active. In between, there were sports fields, which attracted a lot of people who were less active, while playgrounds attracted fewer people who were more active. While these results say little about the specific population groups visiting these areas, they do suggest that there are a variety of ways that park features can meet physical activity goals in the population, both by providing areas that can attract more and different groups of people and by making those areas more conducive to physical activity. We are, however, reluctant to suggest that there is little physical activity value in green space areas; green space may provide an esthetic element valued by active visitors who are not within the green space itself. 22 This study also found that the condition of basketball courts was related to greater numbers of visitors and greater total energy expenditure there, but condition was not related to mean individual energy expenditure in any of the activity areas. This suggests that there may be a minimal condition necessary for attracting visitors to basketball courts, but once that minimum is met and people are present, the better condition does not distinguish among different physical activity levels. In other words, while the condition of park features may be less than optimal, this would not change the physical activity behaviors that occur once visitors decide to use these areas. Poor condition was also associated with greater numbers of green space users. This is not to suggest that poor condition may attract more users. More likely, poor green space condition was a by-product of more intense use (eg, site trampling, impact due to heavy traffic), an explanation that we were unable to further examine due to the cross-sectional nature of the current study. Nevertheless, this study is one of the first to explore the relationship between park-based physical activity levels and park condition, providing a basis for future studies that link park maintenance to public health outcomes.
Finally, we found the presence of supporting features, after controlling for type and condition of activity area, was associated with all 4 outcomes. The presence of shelters, drinking fountains, and benches was associated with a higher probability of any park users being present, while the presence of drinking fountains was also associated with both the number of park users and total energy expenditure. Conversely, the presence of benches and picnic tables was associated with lower mean energy expenditure. Floyd conceptualized picnic shelters as an area rather than a supporting feature, and found that picnic shelters were associated with lower mean energy expenditure in Tampa, compared with other areas such as basketball courts and playgrounds; 10 they did not compare picnic shelters with other supporting features. Moreover, Kaczynski found that the number of supporting features was not related to parks being used for physical activity after controlling for the number of activity areas, 11 but their study design did not distinguish between the different types of supporting features. Particular strengths of this study are its use of innovative observational methods and proven statistical analyses that properly deal with the clustered nature of the data. However, this study is limited by the fact that SOPARC data collection occurred only on weekday afternoons during the summer, and thus is not representative of all park users or of all park-based physical activity in this study site. More park visitors are likely to be present on weekends, different organized sports take place in different seasons, and different types of park-based physical activity are likely to occur based on the weather. Public school also started toward the end of the study period. We ran separate analyses controlling for the public school start date and found that although the estimates for number of park users and total energy expenditure were higher, the significance and direction of the relationships between all our outcomes and independent variables of interest remained largely unchanged. Future studies should examine whether the relationships we observed hold after accounting for activity on weekends and across other seasons. Our analyses were also not able to distinguish between adults and children, or individuals of different race/ethnicities, which may have influenced our results. If physical activity and public health goals are critical to the purpose of neighborhood parks, park planners, designers, and managers may consider emphasizing certain park areas to attract more use and more active use. Future studies should explore the moderating effects of age, race/ethnicity, and seasonality, on the relationships between park characteristics and park-based physical activity.
